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How to Use Novel Technologies in Daily 
Clinical Practice: Smartphone 
ECG (Alivecor)
Correct diagnosis of arrhythmias is important in daily clinical practice for assessment 
of clinical patients or for decision making in a pre-purchase examination. Although 
careful auscultation may allow to make a probability diagnosis, an electrogram (ECG) is 
needed to confirm the diagnosis. In case of an arrhythmia, it may also be useful for the 
clinician to keep proof of the ECG recording in the patient’s file.
AliveCor provides a free smartphone app and a piece of hardware in order to record 
an ECG. Although initially developed for ECG recording in human patients, it can also 
be used in horses or other animals (dogs, cats, cattle,…). The battery-powered piece 
of hardware contains two electrodes to record the ECG. The signal is subsequently 
transferred to the smartphone that displays the ECG trace through the AliveCor 
app. The trace together with the patient details can be stored on the smartphone. In 
addition, the patient record can be uploaded to the cloud or sent as pdf to a printer or 
to email. On the PDF, every detected QRS is marked. However, the application often 
wrongly appoints artefacts and T waves as a QRS. 
Two different apps (‘AliveCor Vet’ and ‘AliveCor Kardia’) and different hardware devices 
exist. 
The ‘AliveCor Vet’ is the veterinary app which allows to adjust amplitude and ‘paper’ 
speed. For every patient, this app can include typical veterinary information such as 
ID, name, species, breed, owner, recording location and comments. As soon as the 
app connects to the device, automatic ECG recording starts. The operator can choose 
between different recording durations, from 30s – 5 minutes or continuous recording. 
Once the recording is finished, is it possible to scroll through the trace, to upload it to 
AliveCor Cloud, to produce, print and save a pdf file or to send this pdf via email. The 
AliveCor Vet application can only be used on iPhones, not on Android smartphones. 
The human analogue is the ‘AliveCor Kardia’ app which runs on iOS and android 
systems. The app does not allow to change paper speed, amplitude or to include 
specific patient data as it is intended for a single (human) patient. However, the ECG 
output is fairly similar. The app automatically records a fixed duration between 30s and 
5 minutes (no continuous mode). This human app also makes an automatic assessment 
of cardiac rhythm and identifies atrial fibrillation in human patients. This detection 
algorithm has been investigated in horses (personal data) but does not seem to work 
properly for the equine ECG. The Kardia app also allows to generate a pdf file that can 
be stored, printed or shared via email.
Different hardware devices are available and each of them can be used with each app. 
Specific devices are/were available for specific iPhone versions (version 4 until 7). They 
consisted of an iPhone cover with 2 build-in electrodes (Fig. 1). The human device is 
small and flat and can stick on the back of a smartphone (Fig. 1)
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Figure 1: old (left) and new (middle) version of the AliveCor iPhone cover with 2 built-in 
electrodes. The human device (right) is a small flat device that can be fixed to the back of 
a smartphone, which can also be used in horses. 
In order to obtain an ECG in horses, the skin should first be moistened (alcohol, saline 
or gel). The device must then be held over the cardiac base, under an angle of 45 
degrees (camera down). The smartphone should be at very close ‘hearing’ distance to 
the device as signal transfer occurs with an audio signal. Normal QRS complexes should 
be (predominantly) negative (large S wave). If the largest wave is an R wave, the device 
should be rotated 180 degrees. Due to the very close spacing between both electrodes 
the position of the device in relation to the heart affects the ECG morphology: it may 
change the amplitude and even polarity of the different waves during the cardiac cycle. 
The operator should therefore check the recording closely and adapt the position of 
the device if necessary. A slightly more vertical position may increase QRS amplitude 
while a slightly more horizontal position may increase P wave amplitude. The close 
spacing of the electrodes is also associated with more artefacts during recording due 
to horse or operator movements. The electrodes of the human device are closer spaced 
compared to the electrodes from the iPhone cover which has a small (negative) impact 
on the recorded ECG trace. Slight muscle (triceps) trembling often causes large artefacts 
impairing interpretation of the ECG recording. During the recording attempts must be 
made to avoid any movement of the horse and the operator should check whether or 
not the recorded ECG is of sufficient quality to allow correct interpretation. The AliveCor 
does not allow exercise testing.
In a recent preliminary study (unpublished data), the inter-electrode distance was 
increased by fitting the human device in a custom-made ‘box’ with extension wires that 
and self-adhesive electrodes. This setup allowed to use 2 self-adhesive electrodes, one 
near the left withers and on near the left cardiac apex, connected through the box to the 
human AliveCor device. The study showed improved ECG quality scores, less artefacts, 
larger ECG waves and shorter recording duration to obtain a good quality ECG. This 
configuration even allowed an exercise test in most of the horses. 
The AliveCor apps can be downloaded for free. The price for the hardware devices 
depends on the country but is probably around 350-450 euro for the veterinary iPhone 
cover and around 100-200 euro for the human device. 
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